Corticosterone suppresses insulin- and NO-stimulated muscle glucose uptake in broiler chickens (Gallus gallus domesticus).
We evaluated the effects of stress as mimicked by corticosterone (CORT) administration on the uptake of glucose by skeletal muscles (M. fibularis longus) in broiler chickens (Gallus gallus domesticus). The results showed that both chronic (7 d) and short-term (3 h) CORT administration resulted in hyperglycemia and hyperinsulinemia. Plasma level of nitric oxide (NO) and the activity of NO synthase (NOS) were both suppressed by either chronic or acute stress. In vivo CORT treatment could stimulate the in vitro uptake of 2-deoxy-D-[1,2-3H]-glucose (2-DG). Sodium nitroprusside (SNP) administration improved the in vitro uptake of 2-DG in both CORT and control groups. In CORT treatment, however, the stimulating effect of NO on 2-DG uptake was relatively lower compared to control group, whereas it was restored by insulin. Insulin stimulated muscle in vitro 2-DG uptake in either control or CORT group, with the improvement being significantly higher in control chickens. The results indicated that the reduced circulating and muscle level of NO level via the suppression of NOS by corticosterone treatment was involved in the stress-induced insulin resistance. It appears that CORT could suppress the insulin stimulated glucose uptake in skeletal muscle, inducing insulin resistance in broiler chickens. We conclude that NO could stimulate glucose transport in chicken skeletal muscle and that the reduced circulating and muscle level of NO is involved in the insulin resistance induced by corticosterone treatment.